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Abstract 
This paper is aimed at the analysis of the energy saving technologies and management policies in chemical industry. 
It describes the current situation, anticipates the future trend of energy consumption, analyzes the problems in energy 
saving technologies and management, and offers corresponding measures. 
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Low Carbon Economy is based on low consumption, low energy, and low pollution. As a voracious 
consumer of energy, the industry takes up 70% of the country’s total energy consumption. Among others, 
the chemical industry, building material industry, petrochemical industry, non-ferrous metal industry and 
electric power industry altogether contribute to 80% of the industrial energy consumption in our country. 
These are the key industries in energy saving. During the upgrading process of China’s economy 
development into a low-carbon way, two things must be achieved for the time being in order to transfer 
the chemical industry into a “low carbon economy”: on one hand, it needs to reduce the consumption of 
high-carbon fossil energy; on the other hand, we must save energy and increase the output for each unit of 
energy consumption. Energy saving is of lower cost than improving energy structure at the very beginning 
and then reducing energy consumption. So, energy saving has huge potential to tap at the present stage. 
1. The Current Situation of Energy Consumption in Chemical Industry 
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The development of chemical industry is important for the national economy and the people's 
livelihood, and its development speed and scale has a direct  influence on all sectors of society. Chemical 
industry is one industry that produces basic raw materials for mult iple industries and multip le products. It 
consists of twelve main divisions, including the basic chemical raw materials manufacturing, chemica l 
fertilizers manufacturing, pesticides manufacturing, paints, synthetic material manufacturing, specialized 
chemical products manufacturing, daily-used chemical products manufacturing and so on. The chemical 
fertilizers and basic chemical raw materials manufacturing industries are energy-guzzling. These two 
industries consume more than 70% of the total energy consumed by the chemical industry, with five 
energy intensive products consuming about 65% of the total energy consumption, i.e., nitrogen fertilizer , 
caustic soda, soda ash, calcium carbide, and yellow phosphorus.[1] 
Table-Major Energy Consumption Indexes and 10-Thousand Industrial added value of Chemical Raw Materials and Chemical 
Products Manufacturing Industries, 2003-2007 
Indexes 2003 2004 2005 2006 2007 
Industrial added value/100 million yuan 
(on prices of the indicated years) 3225.4 3861.4 4698.8 5412.7 6733.3 
Industrial added value growth rate% 
(calculated at comparable price in 2003) — 8.6 12.2 14.7 19.8 
Energy consumption/100 million t  
(standard coal) 1.76 2.03 2.27 2.48 2.72 
Data source: China's Energy Statistical Yearbook in 2009 
The total energy consumption of chemical raw materials and chemical products manufacturing 
industries in 2003 was 0.176 billion t. It was 0.227 b illion t in 2005, up 56.4% over 2003. It kept 
increasing with a high speed in 5 consecutive years. The total energy consumption of the industry from 
2003 to 2007 increased linearly, and the energy consumption of 10-thousand industrial added value 
decreased year by year. In 2007, the energy consumption of 10-thousand industrial added value 
(calculated on standard coal) was 4.05t/10-thousand yuan, fallen by 25.9% compared to RMB 5.6t/10-
thousand yuan in 2003, fallen  by 16.3% from 4.8t/10-thousand yuan in 2005. According to the regular 
increase rate, the industry’s energy consumption of 10-thousand industrial added value at the end of 2010 
will be about 18.8%, lower than that in  2005, capable in achieving  the target that the whole industry’s 
energy consumption per RMB 10,000 yuan of GDP declines by 15%-20% compared to that in 2005, 
among other major targets for the chemical industry to develop circular economy in “the 11th five -year 
plan”. 
Studies show that there is a significant correlation between the energy consumption and the industrial 
added value. With the deepening of the industrial structure adjustment of chemical industry and the 
upgrading of industrial technologies, the increase of total energy consumption in the industry tends to 
flatten out, yet still at a high level. It is predicted that the total energy consumed by the industry is going 
to amount to 0.443 billion tons in the end of “the twelfth five-year plan”, and 0.512 billion tons in 2020, 
up by about 190 % than 2003 [2]. From 2003 to 2008, the gross industrial output value of chemical raw 
materials and chemical products manufacturing industries on average comprised 6.5% of the major 
industry sectors’ gross industrial output value and the industrial added value accounted for about 6.0%, 
while the energy consumption accounted for over 14.0% [3]. The ratio of the energy consumption to the 
output value is 2.3, which reflects that the energy consumption in the chemical industry is on the high 
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side. Thus, with the development of energy saving and emission reduction, mo re strict industry policies 
and guidance will be practiced in the chemical industry in the future. 
2. The Important Role of Chemical Industry in the Energy Saving and Emission Reduction of the 
Whole Industry 
The statistical data from the International Association of Petroleum and Chemical Industry show that, 
the global carbon dioxide emissions were 46 billion tons in 2005, approximately 60 billion tons in 2009. 
The carbon emission of chemical industry during production was 2.1 billion tons, making up 4.5%; 
carbon emission of raw materials production and waste disposal was 1.2 billion tons, making up 2.6%. 
Based on the life cycle, by summing the two, the carbon emission of the chemical industry occupied 
approximately 7.1%. Therefore, cutting the emission of the whole chemical industry is of great 
importance to the development of low carbon economy. Besides, some sub -industries of the chemical 
industry are energy-consuming, for example, the sub-industries of synthesis ammonia, olefin  and chlor-
alkali amounts to 53% of the carbon emission, with synthesis ammonia occupying 22%, steam cracking 
olefin 16.5%, chlor-alkali 14.5% [4] (exclusive of coal chemical industry). For this reason, in order to 
save energy and reduce emission successfully, we should begin with the sub-industries of high energy 
consumption. 
3. Analysis of the Issues in Energy Saving Management of Chemical Industry 
3.1. The production capacity of energy-consuming, high-polluting products grows too fast, which is 
difficult to control in the short term. 
In the past few years, with the rapid development of fixed assets investments, the production capacity 
of the chemical industry has been growing quickly. Calcu lated at comparable prices, the average growth 
rate of industrial added value was nearly  14%. In 2007, the number of the state-owned enterprises and 
non-state-owned enterprises above designated size in  the chemical raw materials and chemical products 
industry in our country was 22,981, accounting for 6.8% of all the state-owned enterprises and non-state-
owned enterprises above designated size; the gross industrial output value reached RMB 2,679.88 billion 
yuan, making up 6.6% of the national industrial output value; the industrial added value was RMB 540.36 
billion yuan, accounting for 6.2% of the national industrial added value; the total profit reached RMB 
183.434 billion yuan. In  recent years, the growth rate of investments in nitrogen fertilizer, soda ash, 
caustic soda, yellow phosphorus industries has been growing at an average rate of 30% and the 
overcapacity problem has emerged.  
3.2. The investment in energy saving and emission reduction development and the popularization is 
insufficient. 
Advanced technology is the foundation of energy saving and emission reduction. Ever since the 
eleventh five-year plan began, the efforts to save energy and reduce emission of chemical industry have 
achieved some results. However, because the profit ratio of investment is relat ively high, the enterprises 
invest much to expand the scale while investment in energy saving and emission reduction development 
is insufficient, and some advanced and effective technologies have not been popularized in the whole 
industry. Besides, since some industries with proven technologies of energy saving and emission 
reduction have been established , the government’s investments in technology popularizat ion are not 
enough. 
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3.3. The basic work on industrial energy saving and emission reduction is weak. 
Chemical industry has various sub-industries, complicated techniques, and diversified products. It 
produces large amounts of varied pollutants, which makes the actual monitoring and statistical work fu ll 
of difficulties. At present, the indexes system, monitoring system and evaluation system of energy 
consumption in chemical industry in our country are far from perfect and the statistical methods need 
improving. For example, some statistical standards and methods were determined more than ten years ago, 
which are not suitable for the present environmental management any more. There are standard gaps, 
which makes the practice baseless. Moreover, the statistics and management teams are weak. Many 
enterprises lack specialized management talent of energy and environ mental protection, which weakens 
the validity and continuity of energy saving and emission reduction work.  
4. Path Analysis of Energy Saving Policies for the Chemical Industry 
4.1. Control the scale of investment appropriately. 
Develop strict market access systems and further strengthen guide efforts of the industrial policies. 
Take the integration of h igh energy-consuming industries of synthesis ammonia and chlor-alkali, etc as 
the key point of the adjustment, raise the threshold of access, control the scale of investment, regulate the 
industrial structures and pattern of “many, small, scattered and disordered”,  subject to the principles of 
resource optimization, and further optimize the industrial structures to realize cluster management of 
enterprises and improve industry concentration.  
4.2. Actively explore economic means of comprehensively using price, fiscal and  credit policies and 
promote the key practical technologies of energy saving and emission reduction. 
Suggest selecting a batch of key technologies of energy saving and emission reduction as the recent 
promotional key points, promote the development and application of various new technologies of energy 
saving and emission reduction, improve resource utilizat ion efficiency, set up special technology funds, g 
break through a batch of key generic technologies that restrict energy saving of the chemical industry , as 
well as positively organize the promotion of the important technologies of energy saving and emission 
reduction throughout the entire industry. At the same time, actively exp lore the comprehensive usage of 
economic means including prices, taxation and  credits, stirring  up the “economic string” o f enterprises to 
truly incorporate energy saving and emission reduction into the development decisions of enterprises.  
4.3. Develop and apply new technologies of energy saving and emission reduction and race to control the 
commanding elevation of the technologies. 
It is known that China is in need of support of at least more than 60 kinds of backbone technologies to 
achieve the goal of low carbon industries in the future, in which  42 kinds are core technologies not 
mastered by China at present. In recent years, all the developed countries have been busy in introducing 
policies and targets of promoting the development of low carbon technologies, showing high -level 
technical perspective and competitiveness. For instance, the Government of Japan continuously issued 
many development strategies and policies of energy science and technology in 2008.The European 
Commission formulated a “roadmap” of developing low carbon technologies with business circles and 
researchers, which showed the very obvious intention of racing to control the commanding elevation of 
low carbon technologies. 
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The chemical industry in China also needs to constantly develop and apply domestic and international 
advanced energy saving technologies, such as supercritical separation, complex formation separation and 
technologies of extract ive distillation; new reaction technologies, etc, research and formulate low carbon 
technology roadmap of the chemical industry as per the international standards, guide enterprises to carry 
out the technology R&D work, race to control the commanding elevation of technologies and reduce 
environmental costs with advanced technologies and at the same time it  is more conducive to striv ing for 
more rights to speak in the international competition for the chemical industry. [5] 
4.4. Develop new process flow continuously and realize cleaner production. 
The chemical industry is required not only to provide consumers with cleaning products, but also to 
realize cleaner production during its own productive process. The course of working fo r the enterprises of 
petrochemical industry involves in many catalytic reactions and needs to use a large number of catalysts, 
therefore the innovation and progress of the catalysts play an important role in  energy saving and 
emission reduction for the enterprises. Avoid to use auxiliary raw materials and catalytic materials of 
acid-base which are poisonous, harmful and detrimental to human health. Highlight the characteristic of 
associated needs in the industrial chain of the chemical industry, and not only pursue the maximum but 
also the strongest clean development patterns. 
4.5.  Perfect an appraisal system of energy saving and emission reduction for the chemical industry.  
Building an industry appraisal system is an important symbol of scientific management for the industry, 
is helpfu l for strengthening the basic work of energy saving and emission reduction and stimulates the 
development of energy saving and emission reduction in depth and breadth. 
5. Conclusion 
Energy saving and emission reduction for the chemical industry enterprises is a long -term and arduous 
task and the effective implementation of energy saving and emission reduction for the enterprises requires 
a close coordination among the government, enterpris es, research institutes and personnel training units. 
Not only a series of practical and feasible technologies and measures, but also numerous front -line 
workers of technologies and good senses of energy saving and emission reduction, are needs, only in th is 
way can chemical industry enterprises realize energy saving and emission reduction and at the same time 
improve economic returns, social benefits and comprehensive competitiveness. 
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